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BIOCIDAL COMPOSITIONS 
This invention relates to the use of compositions comprising benzoic acid 
for use as a medicament for animals, especially pigs, at the same time promoting 
growth thereof and improving the digestibility of amino acids fed to such animals. 
It is known from our own prior published EP-A-0683985 that animal feed 
5 compositions comprising benzoic acid or salts thereof can be used to minimise the 
emission of odoriferous ammonia from organic wastes, especially animal 
excrements and manure. 

It has now been found that in addition to the above function, benzoic acid 
can be used instead of relatively expensive antibiotics for such animals and 
10 furthermore, such acid/salts have the advantage of being able to promote growth, 
decrease feed conversion and improve digestibility of amino acids in animal feeds. 

Accordingly, the present invention is a composition comprising benzoic 
acid or a derivative of benzoic acid capable of giving rise to free benzoic acid hi 
vivo for use as a medicament for animals 
1 S Benzoic acid or a derivative thereof capable of giving rise to benzoic acid 

in vivo may be administered to the animals as a component of a composition which 
is conventionally fed to animals. Thus, benzoic acid and derivatives thereof may be 
suitably administered to the animals as a component of the animal feed or in their 
drinking water. Specific examples of derivatives of benzoic acid which can give 
20 rise to benzoic acid in vivo include salts of benzoic acid such as eg the alkali metal- 
alkaline earth metal- and ammonium benzoates. 

The amount of benzoic acid or a derivative thereof administered to the 
animal is suitably such that ii is sufficient to prevent/cure any infection in the animal 
in its capacity as a biocide. Such an amount is suitably in the range from 0.001 - 
25 5% based on the total weight of each feed fed to the animal. This amount may. 



however, be higher if the function of benzoic acid or a derivative thereof is not only 
to act as a biocide but also to control the pH of the animal excreta fed on such a 
diet in order to suppress the emission of ammonia from the excreta. Such higher 
amounts are suitably limited to a maximum of about 10% based on the total animal 
5 feed composition. The benzone acid/salt timctions inter alia as an antibiotic, 
promotes growth, decreases feed conversion and improves digestibility of amino 
acids administered in animal feeds. 

A typical formulation for an animal feed composition is shown in Table 1 
below in which all the amounts shown in % by weight were fed to pigs: 

10 

TABLE I 



Composition 


Control II 


Example 2 


Meat meal (58% Crude protein) 


3.20 


3.20 


Molasses 


5.00 


5.00 


Wheat 


5.90 


5.90 


Soybean meal (45% Crude 
protein) 


15.1 


15.1 


Tapioca (66% starcli) 


36.5 


35.5 


Wheat middlings 


15 


15 


Animal fat 


3.3 


3.3 


Limestone 


0.74 


0.74 


Lysine hydrochloride (98%) 


0.06 


0.06 


Vitamin premix 


0.5 


0.5 


Trace minerals 


0.5 


0.5 


Sunflower meal 


12.2 


12.2 


Ammonium chloride 


2 


2 


Ammonium benzoate 




1 



Thus, benzoic acid or a derivative thereof may be used in combination with 
conventional ingredients present in an animal feed composition (diet) such as 
calcium carbonates, electrolytes such as eg ammonium chloride, proteins such as 
soya bean meal, wheat, starch, sunflower meal, corn, meat and bone meal, amino 
acids, animal fat, vitamins and trace minerals. 
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In such a composition, the ratio of the electrolyte to the benzoic acid or a 
derivative thereof is suitably in the range from 0.5 : I to 5 : I w/w, preferably from 
1 . 5 : 1 to 3 : I w/w. 

Benzoic acid or a derivative thereof is particularly effective as a 
5 medicament for animals such as poultry, pigs or cattle, especially pigs. 

The present invention is further illustrated with reference to the following 
Examples: 
EXAMPLE 1: 

The following feed compositions (shown in Table 2 below) in which all the 
1 0 amounts shown in % by weight were fed to pigs. 



TABLE 2 



Composition 


Control 1 


Control 11 


Example 1 


Meat meal (58% Crude protein) 


3.20 


3.20 


3.20 


Molasses 


5.00 


5.00 


5.00 


Wheat 


5.90 


5.90 


5.90 


Soybean meal (45% Crude protein) 


15.1 


15.1 


15.1 


Tapioca (66% starch) 


38.5 


36.5 


35.5 


Wheat middlings 


15 


15 


15 


Animal fat 


-> -» 
j ..» 


, 3.3 


3.3 


Limestone 


0.74 


0.74 


0.74 


Lysine hydrochloride (98%) 


0.06 


0.06 


0.06 


Vitamin premix 


0.5 


0.5 


0.5 


Trace minerals 


0.5 


0.5 


0.5 


Sunflower meal 


12.2 


12.2 


12.2 


Ammonium chloride 




2 


2 


Ammonium benzoate 






1 



The pH of the urine of the pigs fed on these diets for two days was 
monitored over various durations and found to be as follows (see Table 3 below): 



20 
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TABLE 3 



Duration 



Contirol G - phi 



Control fl - pH 



Example 2 - pH 



After 0 Days* 



8.15 



5.22 



4.68 



After 7 days 



8.30 



8.57 



5.01 



10 



After 10 days 



8.30 



8.60 



6.92 



*First excretion by the pigs after the two day feeding stage. 
From these results it is abundantly clear that the use of the additives of the 
present invention gives rise to excrements of highly acidic and stable pH values and 
consequently gives rise to little or no ammonia emissions. 
EXAMPLE 2: 

In a further comparative test, a number of pigs were fed with a standard 
feed as shown below in Table 4 This was repeated in Example 2 except that 
0.7% wt. of the wheal middlings in the standard feed was replaced with benzoic 
acid. The results are shown in Table 5 below: 



TABLE 4 



Cuiiiiiosiiion 


Weight % 


Barley 


36.15 


Wheat 


30 


Peas 


3.5 


Rape seed oil meal 


3 


Soyabean oil meal (Brazilian) 


17 


Wheat middlings 


2.5* 


Animal fat 


1.9 


Limestone 


0.61 


Lysine hydrochloride (<)8%) 


0.18 


Vitamin premis 


1 


Molasses 


3.4 


Methionine 


0.11 


Mono-calcium phosphate 


0.4 


Salt 


0.25 



4 
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TABLES 



Variables 


Example 2* 


Comparative Test 


No. of pigs fed 


.>.> 


33 


Starting wt. per pig (Kg) 


23.8 


23.0 


Final wt. per pig (Kg) 


40 


40.3 


Growth per pig per day (g) 


577 


588 


Feed conversion 


1.91 


2.11 


Feed intake (Ky) 


1.104 


1.239 



*0.7% wt of the wheat middlings in the standard fee replaced by benzoic acid. 



The above results show that pigs fed with a diet comprising benzoic acid 
5 have a much lower feed conversion (calculated as a ratio of feed intake over 
growth per pig per day) than those feci on a diet free of such benzoic acid. This 
signifies that the feed to the pigs is being used more efficiently. 
Example 3: 

The effect of the experimental feed containing benzoic acid on the 
10 performance of the pigs was compared with the control feed which did not contain 
any benzoic acid. A pig room with six pens was used for this example during three 
periods. In three pens pigs were fed with the control feed, and in the other three 
pens pigs were fed with the experimental feed. The feed compositions are shown 
in the Table 6 and the performance results are shown in Table 7 below. It, can be 
1 5 seen from Table 7 that the pigs fed on the experimental feed had a significant lower 
feed conversion ratio This is probably due to the lower pH in the intestine which 
perhaps improves digestibility. 
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TABLE 6 



Raw materials (%1 and the calculated chemical composition of the feed fy r/Bryr) 



Components 


Starting Feed 


Finishing Feed 




Experimental 


Control 


Experimental 


Control 


r\yc 


5.0 


5.0 


15.0 


15.0 


Barley 


30.0 


30.0 


15.0 


15.0 


wncat 


27.8 


27.2 


25.0 


24.2 


Peas 


3.5 


3.5 


14.5 


13.0 


Maize gluten feed 






7.1 


! 6.5 


Rape seed middlings 


3.0 


3.0 


2.3 


2.5 


3oya mcni 


15.2 


14.0 


6.5 


1 7.3 


Wheat middlings 


2.8 


4.4 


5.0 


5.0 


i*ane sui;ar moiasses 


5.0 


5.0 


3.2 


6.0 


Animal m#»al 


1.3 


2.0 


- 


- 


Animal fat 


i on 


1 .83 


2.20 


2.21 


Mixture of methionine and 
cystine (Mervit®) 


055 


0.56 


0.35 


0.36 


Threonine (Mervit®) 


0.26 


0.29 


0.29 


0.30 


Liquid Lysine 


0.76 


0.78 


0.56 


0.57 


Calprona P®* 


1.0 


0.70 


0.6 




Monocalcium phosphate 


0.33 


0.22 




0.02 


Sodium chloride 


0.22 


0.21 


0.25 


0.24 


Vitamin/Mineral pre-mix 
(Mervit®) for startinu feed 


0 50 


0.50 






Vitamin/Mineral pre-mix 
(Mervit®) for finishing feed 






0.50 


0.50 


Phytase enzyme (Mervit®) 


0.20 


0.24 


0.21 


0.20 


Limestone 




0.55 




1.13 


Benzoic acid 


0 7 




1.4 





It is a blend of Ca (25%) and a mixture of carboxylic acids (75%) - the acids and their amounts 
in the mixture being formic (30%). acetic (30%) propionic (30%) and citric (10%). 
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Calculated Chemic.nl Composition 



Components 


Starting 


Feed 


Finishing Feed 1 




Experimental 


Control 


Experimental 


Control 


Energy Value* 


1.08 


1.08 


1.07 


1.07 


Water 


131 


132 


130 


134 


Digestible lysine 


8.4 


8.4 


7.0 


7.0 


Digestible methionine and 
cystine 


5.2 


5.2 


4.5 


4.5 


Starch 


380 


380 


400 


388 


Calcium 


7.3 


7.3 


6.3 


6.3 


Phosphorus 


4.8 


4.8 


4.1 


4.1 


Digestible phosphorus 


2.0 | 


2.9 


2.1 


2.1 


Sodium 


1.2 


1.2 


1.3 


1.4 


Potassium 


y o 


9.0 


8.3 


9.1 


Chlorine 


3.2 


3.2 


3.0 


3.4 


Contents per kg 




Crude Protein 


109 


170 


150 


150 . 


Crude fat 


39 


40 


41 


41 


Crude fibre 


39 


40 


40 


39 


Ash 


50 


53 


44 


53 



Energy value - 8 K MJ ncl ;iv;itl;iblc energy for pigs for production and maintenance 



10 
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TAHLE 7 



Performance of Ejyierimentaj Pigs 





Control 
Feed 


Experimental 
Feed 


Number of pigs 


99 


99 


Initial live weight (k«) 


26.2 


26.29 


Final live weight (kg) 


107.4 


108.2 


Growth rate (g/day) 


723 


738 


Feed intake (k«/day) 


1 97 


1.95 


Feed conversion rate 


2.72 


2.64 


Meat percentage 


56.1 


56.3 


Culled pigs 


5 


2 



5 



10 
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Claims: 

1 A composition comprising benzoic acid or a derivative of benzoic acid 
capable of giving rise 10 free benzoic acid /// vivo for use as a medicament for 
animals. 

2 A composition according to Claim I wherein benzoic acid or a derivative 

5 thereof capable of giving rise to benzoic acid /// ivw is administered to the animals 
as a component of an animal feed composition. 

3. A composition according to Claim I wherein benzoic acid and derivatives 
thereof are administered to the animals as a component of the drinking water fed to 
the animals. 

10 4. A composition according to any one of the preceding Claims wherein 

derivatives of benzoic acid which can give rise to benzoic acid in vivo are salts of 
benzoic acid selected from the alkali metal benzoates, alkaline earth metal 
benzoates and ammonium benzoate 

5. A composition according to any one of the preceding Claims wherein the 
1 5 amount of benzoic acid or a derivative thereof administered to the animal is such 

that it is sufficient to act as a biocide. 

6. A composition according to any one of the preceding Claims wherein the 
amount of benzoic acid or a derivative thereof is limited to a maximum of about 
10% based on the total animal feed composition. 

20 7. A composition according to any one of the preceding Claims wherein the 
amount of benzoic acid or a derivative thereof administered to the animal is in the 
range from 0.00) « 5% based on the total weight of each feed fed to the animal. 
8. A composition according to any one of the preceding Claims wherein the 
benzoic acid or a derivative thereof is administered to the animal in combination 

25 with one or more of the following ingredients present in an animal feed 
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composition (diet): calcium carbonates; electrolytes including inter alia 
ammonium chloride; proteins including inter alia soya bean meal, wheat, starch, 
sunflower meal, corn, meat and bone meal; amino acids; animal fat; vitamins; and 
trace minerals. 

9. A composition according to Claim 8 wherein the ratio of the electrolyte to 
the benzoic acid or a derivative thereof in the animal feed composition is in the 
range from 0.5 : I to 5 : I w/w. 

10. A formulation for an animal feed composition as shown in the Table below 
in which all the amounts shown in % by weight: 



Composition 


Amounts 


Meat meal (58% Crude protein) 


3.20 


Molasses 


5.00 


Wheat 


5.90 


Soybean meal (45% Crude protein) 


15 1 


Tapioca (66% starch) 


35.5 


Wheat middlings 


15 


Animal fat 


3.3 


Limestone 


0.74 


Lysine hydrochloride (98%) 


0.06 


Vitamin premix 


0.5 


Trace minerals 


0.5 


Sunflower meal 


12.2 


Ammonium chloride 


2 


Ammonium benzoate 


1 



11. A an animal feed composition comprising benzoic acid or a derivative 
thereof whenever administered as a medicament for animals selected from poultry, 
pigs and cattle. 

12. A composition according to any one of the preceding Claims wherein 
benzoic acid is used in a pig feed formulation comprising the components shown in 
Tables 4 and 8 below: 



20 
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TABLE 4 



Composition 


Weight % 


Barley 


36.15 


Wheat 


30 


Peas 


3.5 


Rape seed oil meal 


3 


Soyabean oil meal (Brazilian) 


17 


Wheat middlings 


2.5* 


Animal fat 


1.9 


Limestone 


0.61 


Lysine hydrochloride (98%) 


0.18 


Vitamin premix 


1 


Molasses ~~ ' 


3.4 


Methionine 


0.11 


Mono-calcium phosphate 


0.4 


Salt 


0.25 




TABLES 








Variables 


Amounts* 






No. of pigs fed 


33 






Starting wi. per pi.u (Kg) 


23.8 






Final wt. per pig (Kg) 


40 






Growth per pig per day (g) 


577 






Feed conversion 


1.91 






Feed intake (Kg) 


1.104 





*0.7% wt of the wheat middlings in the standard fee replaced by benzoic acid. 



INTERNATIONAL SEARCH REPORT 



tnt Monal Application Mo 

PCT/IB 97/01068 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K31/19 A23K1/16 



A23K1/18 



According to International Patent Classification (I PC) or to both national claesitication and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A61K A23K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 9 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,X 



DATABASE WPI 

Section Ch, Week 9502 

Derwent Publications Ltd., London, GB; 

Class B05, AN 95-011742 

XP002046599 

& JP 06 298 641 A (TAKEDA CHEM IND LTD) , 
25 October 1994 
sec db$tr<*ct 

& US 5 603 945 A (Y0SHI0 IS0BE ET AL.) 18 
February 1997 

see column 2, line 45 - column 3, line 57 

see column 4, line 6 - line 9 

see column 6, line 58 - column 8, line 25 

-/-- 



1,2,5-8 



1,2,5-8 



Further documents are listed in the continuation ot box C. 



Patent family members are listed in annex. 



Special categories ot cited documents : 

*A a document defining the general state of the art which is not 

considered to be of particular relevance 
~£" earlier document but published on or after the international 
tiling date 

*L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 
*0" document referring to an oral disclosure, use, exhibition or 
other means 

P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document ot particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



12 November 1997 



Date of mailing of tne international search report 



21/11/1997 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Paientlaan 2 
NL - 2280 HV Rijswijk 
Tel. (*3 1-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Dekeirel , M 



Form PCX ASM }0 (second srwet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inte jonal Application No 

PCT/IB 97/01068 



C.(ConUnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 


Citation of document, with indication, where appropriate, ot the relevant passages 


Relevant to claim No. 


X 


EP 0 683 985 A (VERDUGT BV) 29 November 
1995 

cited In the application 
see example 2 
see claims 1-10 


10-12 


X 


WO 96 24248 A (KEMIRA CHEMICALS OY 

;AHLNAES THOMAS (FI); MUELLER ARTHUR (SE); 

MAL) 15 August 1996 

see page 1, line 4 - page 2, line 30 

see page 3, line 10 - line 18 

see page 3, line 35 - page 4 ? line 5 

see page 7, 1 ine 21 - 1 Ine 27 

cpp rlainK 1 9 


1,2,5,8 


X 


W0 96 24247 A (KEMIRA CHEMICALS 0Y 

; AHLNAES THOMAS (FI); LUHTALA JARM0 (FI); 

15 Auaust 1996 
see page 1, line 1 - page 6, line 21 
see page 10, line 20 - page 11 , line 6 
see examples 1-10 
see claims 1,2,19- 


1,2,5,8 


X 


GB 2 008 381 A (BASF AG) 6 June 1979 
see page 3, line 49 - line 55 
see claims 1,2,4 


1,2,4,5 


A 


W0 93 16611 A (KEMIRA 0Y) 2 September 1993 
see page 2, line 33 - page 3, line 23 
see page 4, line 4 - line 5 
see claim 1 


1-5 


A 


DATABASE WPI 

Section Ch, Week 9543 

Oerwent Publications Ltd., London, GB; 

Class B05, AN 95-332478 

XP002046600 

& JP 07 228 533 A (KIMURA H) , 29 August 
1995 

see abstract 


1 


A 


GB 1 535 233 A (PLATE KOFASIL GMBH) 13 
December 1978 
see examples 1-4 
see claims 1,7 


1-5 


A 


GB 2 109 217 A (NITR0KEMIA 
IPARTELEPEK;KERTESZETI EGYETEM) 2 June 
1983 

see claim 4 


1 



Form PCT/lSAfllO (oontnuatfon of second ahaot) (Juiy 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Inte .Jonol Application No 

PCT/IB 97/01068 



Patent document 


Publication 




Patent family 


Publication 




date 






date 


EP 0683985 A 


29-11-95 


JP 


8149955 A 


11-06-96 






US 


r C C OA "1 C A 

5562916 A 


AO 1 A f\C 

08-10-96 


WO 9624248 A 


15-08-96 


FI 


950512 A 


07-08-96 






AU 


4542196 A 


27-08-96 






AU 


4542296 A 


27-08-96 






WO 


9624247 A 


15-08-96 






NO 


973575 A 


04-08-97 


WO 9624247 A 


15-08-96 


FI 


950512 A 


07-08-96 






AU 


4542196 A 


27-08-96 






AU 


4542296 A 


27-08-96 






WO 


9624248 A 


15-08-96 






NO 


973575 A 


04-08-97 



GB 2008381 


A 


06-06- 


-79 


DE 


2751768 A 


23-05-79 










CS 


207691 B 


31-08-81 










DK 


512478 A 


20-05-79 










FR 


2409014 A 


15-06-79 










NL 


7811253 A 


22-05-79 










SE 


7811754 A 


20-05-79 


W0 9316611 


A 


02-09- 


-93 


FI 


95195 B 


29-09-95 










AU 


3502193 A 


13-09-93 










DE 69312688 D 


04-09-97 










EP 


0626812 A 


07-12-94 










LT 


706 A,B 


31-01-95 










LV 


10563 B 


20-02-96 










MD 


940026 A 


30-06-95 










NO 


943168 A 


26-08-94 


GB 1535233 


A 


13-12- 


•78 


DE 


2507067 A 


02-09-76 










AT 


344496 B 


25-07-78 










CH 


621466 A 


13-02-81 










FR 


2301181 A 


17-09-76 










JP 


1104505 C 


16-07-82 










JP 


51114270 A 


07-10-76 










JP 


56050543 B 


30-11-81 










US 


4073889 A 


14-02-78 



Form PCTflSA/210 (patent tamriy annex) (July 1 992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



intt clonal Application No 

PCT/IB 97/01068 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



GB 2109217 A 



02-06-83 



AR 
AT 
AU 
AU 
BE 
CA 
CH 
CS 
DE 
DK 
FR 



231488 A 
376552 B 
548586 B 

8670382 
893969 

1192432 
654176 
253570 B 

3229109 A 
350082 

2510875 



JP 58076050 



KE 
NL 
SE 
SU 
US 



3557 
8203082 
8204560 
1535368 
4482550 



28-12-84 
10-12-84 
19-12-85 

10- 02-83 
31-01-83 
27-08-85 
14-02-86 

12- 11-87 
24-02-83 
05-02-83 

11- 02-83 
09-05-83 
27-09-85 
01-03-83 
03-08-82 
07-01-90 

13- 11-84 



Form PCT/1SA/210 {patent family anna*) (Juiy 1992) 



page 2 of 2 



This Page is Inserted by IFW Indexing amid Scamniiinig 
Operations and is not part off the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES AIRE BEST AVAILABLE COPY. 
As rescanning these docnmients will not correct tine image 
problems checked, please do mot report these problems to 
tine IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



